The comprehensive aortic root and valve reconstruction (CARVAR) technique comprises two main procedures, which are aortic root reduction using prosthetic rings and neo-leaflet reconstruction using a pericardial patch. Although concerns about durability of the pericardial neo-leaflet have been raised in the CARVAR technique, complications related to leaflet reconstruction have not been reported to date. The present report describes two cases of complications associated with leaflet reconstruction. After resecting the reconstructed leaflets, aortic valve replacement was performed in the patients. Careful and close follow-up is required for patients who had undergone CARVAR surgery, and aortic valve surgery should be performed in a timely manner if needed. 
CASE REPORTS
Since the comprehensive aortic root and valve reconstruction (CARVAR) technique was first introduced in 2006 [1] , the underlying safety issues of the procedure itself and the associated complications have been reported by several series of cases and reports [2, 3] . This technique consists of two main procedures: (1) aortic root reduction achieved by implanting prosthetic rings on the inner and outer surfaces of the sinotubular junction (STJ) and/or annulus, and (2) neoleaflet reconstruction using a pericardial patch. The reported complications following the use of this technique include late aortic root aneurysm formation and coronary ostial stenosis due to a foreign body reaction around the prosthetic rings.
These results are associated with the prosthetic rings implanted in the STJ. Although concerns about the durability of the pericardial neo-leaflet have been raised with respect to the CARVAR technique, complications related to leaflet reconstruction have not been reported thus far. The present report describes two cases of complications associated with leaflet reconstruction.
1) Case 1
A 64-year-old female patient was admitted due to progressive dyspnea. Six years before, the patient underwent aortic However, an ideal material for leaflet reconstruction is yet to be found. Bovine pericardium is generally known to be highly prone to calcification and structural deterioration when used in bio-prosthetic valves. Only limited data are available for cases in which the bovine pericardium has been used as the material for leaflet reconstruction, and the outcomes were unacceptable [5] . Furthermore, although some previous studies reported acceptable long-term durability and outcomes of leaf- Concerns about the CARVAR technique are based on many factors, such as selection of the subject patients, safety issues regarding the predicted complications, and long-term durability or results [7] . Some cases of complications associated with the STJ prosthetic rings have already been reported. Cases of coronary ostial stenosis after the CARVAR procedure were reported where a foreign body reaction around the prosthetic rings was suspected to be the contributing factor to the fibrous ingrowth obstructing the coronary ostium [2] . We previously reported a case of late aneurysmal dilation in the aortic root following CARVAR surgery [3] . In a Marfan Song et al. [8] recently published the early and midterm outcomes of aortic valve reconstruction surgery with the CARVAR technique. In contrast to previous reports that showed unsatisfactory long-term durability and outcomes with bovine pericardium as the material for aortic valve reconstruction [5] , Song et al. [8] noted that they had never seen degenerative leaflet changes on echocardiographs. Furthermore, they insisted that the pericardial leaflet durability may not be a concern in the CARVAR technique because of reduced mechanical stress on the leaflets attributable to their excellent hemodynamic profiles. In contrast to the cited report [8] , a significant motion limitation of the reconstructed aortic leaflet occurred in the present case. This is the first case reporting a pericardial neo-leaflet failure following the CARVAR procedure.
As a consequence of the neo-leaflet failure, secondary aortic valve replacement was required in these cases, but implantation of the prosthetic valve was considerably problematic in patient 1. STJ of the aorta at the level of the previous prosthetic rings showed significant narrowing despite the removal of the inner ring. As a result, we had to implant a relatively small mechanical valve considering the patient's body surface area. Careful echocardiographic follow-up will be required in the patient.
Although we cannot reach a definitive conclusion from these cases about the durability of reconstructed leaflets in the CARVAR technique, the present case reporting the first complication of reconstructed pericardial leaflets may attract the attention of many readers and be of significant value.
Careful and close follow-up is required for patients who have undergone CARVAR surgery, and aortic valve surgery should be performed in a timely manner if needed.
